Abstract: To summarise the existing evidence and evaluate the efficacy of acupuncture as a clinical treatment for osteoporosis. Six English and four Chinese databases were searched from their inception to April 2017. Randomized controlled trials were included, in which warm acupuncture, needling or electroacupuncture were compared with sole Western medicine with osteoporosis. All the data were assessed and extracted by two authors independently. The bias risk assessment recommended by the Cochrane Collaboration's tool was used to assess the quality of the selected studies. This meta-analysis was conducted by using RevMan 5.3. Pooled analyses were calculated by standardized mean difference (SMD) and 95% confidence interval (CI 95% CI ¼ -0.16,-0.09, P < 0.00001) and decrease the level of serum alkaline phosphatase (MD ¼ -3.63, 95% CI ¼ -6.60, -0.66, P ¼ 0.02) compared with sole Western medicine. Needling could relieve pain (MD ¼ -2.27, 95% CI ¼ -3.11, -1.43, P < 0.00001) compared with sole Western medicine. This present systematic review indicated that acupuncture could be an effective therapy for treating osteoporosis. Warm acupuncture seemed to more effective than electroacupuncture and needling for osteoporosis in comparison to sole Western medicine.
Introduction
Osteoporosis is an urgent public health problem, and its prevalence is growing around the world. The prevalence of osteoporosis was 27.96% during the period of 2012-2015 in China, and increased with age and was higher in females than in males . Pain is the common symptom of osteoporosis, such as back pain, hip pain or skeletal pain. Fractures, vertebral degeneration and muscle spasm are also symptoms of osteoporosis (Xie et al., 2011) . The risk of occurrences of fractures is related to menopause and age, and fractures are the most devastating complication of osteoporosis. The literature reveals that more than 60% osteoporosis patients sustain an associated fracture in their lifetime. Fractures can lead to chronic pain, dysfunctions, death and impair the quality of life of the older people, and increase the economic burden of society and family (Cosman et al., 2014; Joestl et al., 2017) . Hence, finding an effective treatment for osteoporosis will help to prevent fractures for patients. At present, pharmacotherapy still remains the main therapeutic method, but it can lead to serious side effects. There are many effective therapies for osteoporosis and these studies have been made a considerable progress (Zhao, 2002) . Acupuncture has been shown to have certain clinical efficacy for treating a wide spectrum of diseases, and the proportion of application of acupuncture for osteoporosis patients is increasing over time. However, these clinical researches are still at the primary stage, and there are great differences in the methods of acupuncture and the selection of acupoints in the research, while the usage of acupuncture for osteoporosis treatment still has no moderately convincing evidence in humans (Zhao, 2002; Mak, 2015) .
We therefore undertook this systematic review with the aim of summarizing the existing evidence and evaluating the efficacy of acupuncture as a clinical treatment for osteoporosis.
Materials and Methods

Data Sources and Searches
The search was performed without restricting the language and the year of publication. Two independent reviewers (Hong Pan and Mengxiao Li) searched the following databases: (1) English databases: EMBASE (via Ovid), MEDLINE (via Ovid), the Cochrane library (via Ovid), ScienceDirect (via website), PubMed (via website), AMED (via Ovid); (2) Chinese databases: China Biology Medicine disc (CBMdisc) (via website), Wanfang database (via website), China National Knowledge Infrastructure (CNKI) (via website), VIP (via website). Hand searches of relevant references were also conducted. All the searches were conducted during April 2017 and covered databases from their inception. The search terms ("acupuncture", "needling", "electroacupuncture" or "warm acupuncture') and ("osteoporosis") were used and the search strategies were adjusted for each database. Original papers were obtained whenever possible, and the reference lists of these articles were further searched for relevant trials. Whenever necessary, we would contact the authors to obtain the additional information.
Inclusion Criteria
All the articles reported randomized controlled trials (RCTs) in which subjects clinically diagnosed osteoporosis receiving acupuncture were included. The studies included patients with primary osteoporosis and postmenopausal osteoporosis. Any article which included warm acupuncture, electroacupuncture or needling was acceptable. Acupoint catgut embedding, acupoint injection, fire needle and needle knife were excluded. Two reviewers (Hong Pan and Mengxiao Li) carried out this process independently, selecting the articles mainly based on title and abstract. The articles were retrieved for examination prior to a final decision in case of disagreement. When a trial was published in more than one language, the English article was chosen.
Data Extraction
Data were extracted by two researchers (Hong Pan and Mengxiao Li) independently. All the differences were settled by discussion between the two researchers. We resolved any disagreements of data extraction by consulting a third reviewer (Pu Wang). Data extracted included age, classification, experimental intervention, control intervention, acupoint, frequency, evaluation time and outcomes.
Outcome Measure
The assessment of outcomes included therapeutic effect, bone mineral density, pain visual analog scale (VAS), level of serum calcium, level of serum alkaline phosphatase and level of estradiol (E 2 ).
Quality Assessment
The included RCTs were assessed by two researchers (Hong Pan and Mengxiao Li) independently according to the bias risk assessment recommended by the Cochrane Collaboration's tool. The evaluation methods (Jorgensen et al., 2016) as follows: (1) random allocation method; (2) allocation concealment; (3) blinding of participants; (4) blinding of analyst; (5) integrity of data results; (6) results of selected reports; (7) other sources of bias. We assessed the baseline characteristics between the two comparison groups as the other sources of bias. For each RCT, the bias risk assessment was based on the following criteria: "YES" indicating Low bias risk; "No" indicating high bias risk; "unclear" indicating bias risk uncertainty. Two researchers discussed the above criteria, when there were any disagreements, negotiating with the third reviewer (Pu Wang), reaching consensus opinion.
Statistical Analyses
Meta-analysis was carried out using Review Manager Software 5.3. For dichotomous variables, Relative risk (RR) with 95% confidence interval (CI) was calculated. For continuous variables, mean difference (MD) and standardized mean difference (SMD) with 95% CI were calculated. Heterogeneity is a very important goal for meta-analysis between the studies (Ioannidis et al., 2007) . Heterogeneity test of each outcome was conducted by using the Chi-square test with no significance (P > 0:05), and I 2 statistic evaluated the degree of heterogeneity (Higgins et al., 2003) . If I 2 < 50%, many similar studies can be considered to have no homogeneity, the fixed effect model adopted for a meta-analysis; otherwise random effects model performed. If substantial heterogeneity was detected, we would look for reasonable explanations, and subgroup analysis or sensitivity analysis could be applied to explore the causes of heterogeneity. If the sources of heterogeneity could not be determined, descriptive analysis was adopted.
Results
Study Selection
Figure 1 summarizes the flow diagram for selection of the included studies. We found a total of 206 relevant articles by the initial searches from the relevant databases. At first, 13 duplicate publications were excluded. Among the 193 potential articles, 145 were removed by reading the title and abstract. Forty-eight full-text publications were evaluated for their eligibility. Thirteen articles were further removed because they did not meet the inclusion criteria. Finally, 35 trials with a total of 3014 participants were included in this systematic review.
Description of Studies
The characteristics of the included studies in this review are shown in Table 1 . Among the 35 included studies, all the studies conducted in China. Twelve of thirty-five articles (Zhuo, 2000; Ouyang et al., 2002 Ouyang et al., , 2003 Chen et al., 2004; Xu et al., 2006; Wang et al., 2008; Zhao et al., 2008; Wang, 2009; Ouyang et al., 2011; Du, 2013; Cai et al., 2014 Cai et al., , 2015 were reported in the English database, and the remaining were reported in Chinese database. Participants in the included studies involved primary osteoporosis and postmenopausal osteoporosis, and their ages ranged from 51 to 70. All the trials compared acupuncture with Western medicine. In these trials, frequency of acupuncture intervention was at least three times one week with more than four weeks duration. No studies reported the adverse events and two studies reported the dropouts (Xu et al., 2006; Yang et al., 2016) .
Methodological Quality
The details of the risk of bias assessed by the Cochrane Collaboration's tool for each of the included articles were summarized in Fig. 2 . Of the 35 included studies, the randomization procedure was reported in adequate detail in the 16 studies, and seven studies (Zhuo, 2000; Jin et al., 2003; Ouyang et al., 2003; Chen et al., 2006; Wang et al., 2008; Du, 2013; Chen et al., 2015) had a high risk of bias in sequence generation. Two trials (Chen et al., 2004; Yang et al., 2013) clearly reported the allocation concealment. Three studies (Chen et al., 2004; Yang et al., 2013; Wang et al., 2015) clearly described the blinding of participants and personnel, and other descriptions of the studies were unclear. No study 
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Wen et al. 61.9 AE 9.5; C: POP KI3, BL11, DU4, BL23, BL20, ST36, GB39
(1), (3) Cai et al. 
Liu et al. (1), (2) Xu (2013) G1: TCM þ warming ACP, G2: Western medicine;
F: 3 times, one week; D: 12 weeks.
G1(60): 63.13 AE 11.54, G2 (60): 65.13 AE 7.96; C: POP BL23, KI3, BL11, GB34, BL20, ST36, BL18, SP6, SP9, BL26
(1), (3) Huang ( (1)- (5) Chen et al. (1), (2), (6) Cai et al. (1)- (3) 6 H. PAN et al. 
Jin et al. (1)- (6) Wang et al. (1), (2), (3) Yang et al. (1), (2) Zhou et al. (1), (2), (6) Liu (2016 (1)- (3) Ouyang et al. 
Ouyang et al. reported the blinding of outcome assessment. Two trials (Xu et al., 2006; Yang et al., 2016) excluded the dropout participants for data analysis which might increase the risk of attrition bias. All the studies described the selective reporting clearly. As a whole, 10 out of 35 studies (28.57%) were judged as at high risk of bias because one or the main aspect of the bias assessments was labeled high.
Quantitative Analysis of Effect: Clinical Therapeutic Effect
The clinical therapeutic effect refers to the ratio of the number of people with increased BMD after treatment to the total number of the treatment group. 12 RCTs reported the clinical therapeutic effect intervened by warming acupuncture. The merged data seemed to indicate that warming acupuncture comprehensive therapy was more effective than only Western medicine (RR ¼ 1.35, 95% CI ¼ 1.24-1.47, P < 0:00001, I 2 ¼ 40%). Subgroup analysis of two studies seemed to show that warming acupuncture combined with Western medicine was more effective than only Western medicine (RR ¼ 1.29, 95% CI ¼ 1.09-1.53, P ¼ 0:003, I 2 ¼ 0%). Subgroup analysis of four studies seemed to show warming acupuncture had some advantages over only Western medicine (RR ¼ 1.25, 95% CI ¼ 1.04-1.49, P ¼ 0:02, I 2 ¼ 57%) (Fig. 3) . Six RCTs reported the clinical therapeutic effect intervened by electroacupuncture. The merged data seemed to that show that electroacupuncture comprehensive therapy was more effective than only Western medicine (RR ¼ 1.20, 95% CI ¼ 1.05-1.36, P ¼ 0:006, I 2 ¼ 67%). Subgroup analysis of three articles seemed to show that electroacupuncture combined with Western medicine was more effective than only Western medicine (RR ¼ 1.31, 95% CI ¼ 1.08-1.59, P ¼ 0:007, I 2 ¼ 63%). Subgroup analysis of three articles seemed to show that electroacupuncture was more effective than only Western medicine (RR ¼ 1.11, 95% CI ¼ 1.04-1.18, P ¼ 0:0007, I 2 ¼ 0%) (Fig. 4) . Three studies reported the clinical therapeutic effect intervened by needling. The merged data seemed to find that needling had some advantages over only Western medicine (RR ¼ 1.31, 95% CI ¼ 1.05-1.64, P ¼ 0:02, I 2 ¼ 63%) (Fig. 5) .
The Bone Mineral Density
Thirteen RCTs reported the bone mineral density of lumar intervened by warming acupuncture. The merged data seemed to find that there were significant differences between warming acupuncture comprehensive therapy and only Western medicine (SMD ¼ 1.19, 95% CI ¼ 0.52-1.87, P ¼ 0:0005, I 2 ¼ 96%). However, the heterogeneity was substantive with I 2 value being 96%, and we examined the data carefully and found that three trials (Chen et al., 2004; Wang et al., 2008; Ouyang et al., 2011) deviated from the others.
We performed a sensitive analysis by removing these trials, and got a similar result with low heterogeneity (SMD ¼ 0.64, 95% CI ¼ 0.46-0.82, P < 0:00001, I 2 ¼ 20%). Subgroup analysis of five articles seemed to find that warming acupuncture combined with Western medicine was more effective than only Western medicine (SMD ¼ 2.39, 95% CI ¼ 0.61-4.17, P ¼ 0:008, I 2 ¼ 98%). However, there was an obvious heterogeneity of these five studies (I 2 ¼ 98%), and we performed a sensitive analysis by removing two trials Ouyang et al., 2011) and got a similar result with no heterogeneity (SMD ¼ 0.40, 95% CI ¼ 0.12-0.68, P ¼ 0:005, I 2 ¼ 0%). Subgroup analysis of four articles seemed to show that warming acupuncture was more effective than only Western medicine on the bone mineral density of lumar (SMD ¼ 0.93, 95% CI ¼ 0.65-1.21, P < 0:00001, I 2 ¼ 0%) (Fig. 6) . Nine RCTs reported the bone mineral density of femur intervened by warming acupuncture. The meta-analysis seemed to show that the significant differences between warming acupuncture comprehensive therapy and only Western medicine (MD ¼ 0.06, 95% CI ¼ 0.02-0.10, P ¼ 0:001, I 2 ¼ 90%). We performed a sensitive analysis by removing the trials (Nong et al., 2011; Ouyang et al., 2011; Wang et al., 2013; Huang, 2015; Luo, 2015) , and got a similar result with no heterogeneity (MD ¼ 0.14, 95% CI ¼ 0.09-0.19, P < 0:00001, I 2 ¼ 0%). Subgroup analysis of four 
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articles seemed to find that warming acupuncture combined with Western medicine was more effective than only Western medicine (MD ¼ 0.06, 95% CI ¼ 0.01-0.10, P ¼ 0:009, I 2 ¼ 91%). We performed a sensitive analysis by removing one trial (Nong et al., 2011) , and got a similar result with low heterogeneity (MD ¼ 0.09, 95% CI ¼ À0:07-0.11, P < 0:00001, I 2 ¼ 43%). Subgroup analysis of four articles seemed to show the significant difference between warming acupuncture and only Western medicine on the bone mineral density of femur (MD ¼ 0.11, 95% CI ¼ 0.05-0.16, P ¼ 0:0002, I 2 ¼ 61%). We performed a sensitive analysis by removing one trial , and got a similar result with no heterogeneity (MD ¼ 0.14, 95% CI ¼ À0:09-0.19, P < 0:00001, I 2 ¼ 0%) (Fig. 7) . Seven RCTs reported the bone mineral density of lumar intervened by electroacupuncture. The meta-analysis seemed to show that there was no significant difference between electroacupuncture comprehensive therapy and only Western medicine (MD ¼ 0.04, 95% CI ¼ À0:03-0.11, P ¼ 0:26, I 2 ¼ 98%). We performed a sensitive analysis by removing the trials (Du, 2013; Wang et al., 2015; Liu, 2016; Yang et al., 2016) , and got a similar result with low heterogeneity (MD ¼ 0.01, 95% CI ¼ À0:04-0.06, P ¼ 0:72, I 2 ¼ 31%). Subgroup analysis of two articles seemed to find that there was no difference between the electroacupuncture combined with Western medicine and only Western (Liu, 2016b; Yang et al., 2016) , and got a similar result with low heterogeneity (MD ¼ 0.01, 95% CI ¼ À0.04-0.06, P ¼ 0:72, I 2 ¼ 31%) (Fig. 8) .
Eight RCTs reported the bone mineral density of lumar intervened by needling. The merged data seemed to find that needling comprehensive therapy was more effective than only Western medicine (MD ¼ 0.05, 95% CI ¼ 0.01-0.09, P ¼ 0:02, I 2 ¼ 92%). The appearance of high heterogeneity may result from the different durations of treatment. Subgroup analysis of five articles seemed to show that needling combined with Western medicine was more effective than only Western medicine (MD ¼ 0.02, 95% CI ¼ 0.00-0.03, P ¼ 0:03, I 2 ¼ 36%). Subgroup analysis of three articles seemed to show that there was no difference between needling and only Western medicine on the bone mineral density of lumar (MD ¼ 0.10, 95% CI ¼ À0:00-0.21, P ¼ 0:06, I 2 ¼ 95%). The appearance of high heterogeneity may be caused by different durations of treatment (Fig. 9) .
Pain
Seven RCTs reported the pain score intervened by warming acupuncture. The metaanalysis seemed to show that warming acupuncture comprehensive therapy was more (Fig. 10) . Six RCTs reported the pain score intervened by electroacupuncture. The merged data seemed to show that electroacupuncture comprehensive therapy was more effective than Figure 10 . Meta-analysis of pain of warming acupuncture, electroacupuncture and needling vs. only Western medicine.
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Western medicine on pain (MD ¼ À1.40, 95% CI ¼ À2.00ÀÀ0.79, P < 0:00001, I 2 ¼ 100%). The appearance of high heterogeneity may result from the different durations of treatment. Subgroup analysis of five articles also seemed to show that electroacupuncture was more effective than only Western medicine on pain (MD ¼ À1.32, 95% CI ¼ À2.15-−0.48, P ¼ 0:002, I 2 ¼ 99%). The appearance of high heterogeneity may result from the different durations of treatment (Fig. 10) . Three RCTs reported the pain score intervened by needling. The meta-analysis seemed to show that needling comprehensive therapy was more effective than Western medicine on pain score (MD ¼ À2.18, 95% CI ¼ À2.73-À1.63, P < 0:00001, I 2 ¼ 94%). We examined the data carefully and found one trial (Ouyang et al., 2003) deviated from the others, and we performed a sensitive analysis by removing the trial, and got a similar result with no heterogeneity (MD ¼ À1.96, 95% CI ¼ À2.13-À1.78, P < 0:00001, I 2 ¼ 0%). Subgroup analysis of two articles seemed to show that needling combined with Western medicine was more effective than only Western medicine on the pain score (MD ¼ À2.27, 95% CI ¼ À3.11-À1.43, P < 0:00001, I 2 ¼ 90%). We performed a sensitive analysis by removing one trial (Ouyang et al., 2003) , and got a similar result with no heterogeneity (MD ¼ À1.80, 95% CI ¼ À2.21-À1.39, P < 0:00001, I 2 ¼ 0%) (Fig. 10) .
The Level of Serum Calcium
Two RCTs reported the level of serum calcium intervened by warming acupuncture. The merged data seemed to show that warming acupuncture comprehensive therapy was more effective than only Western medicine on serum calcium (MD ¼ 0.18, 95% CI ¼ 0.13-0.24, P < 0:00001, I 2 ¼ 0%) (Fig. 11 ).
Two RCTs reported the level of serum calcium intervened by electroacupuncture. The merged data seemed to show that electroacupuncture comprehensive therapy was more effective than Western medicine on serum calcium (MD ¼ À0.12, 95% CI ¼ À0.16À À0.09, P < 0:00001, I 2 ¼ 0%) (Fig. 11) . 
The Level of Serum Alkaline Phosphatase
Two RCTs reported the level of serum alkaline phosphatase intervened by warming acupuncture. The merged data seemed to show that warming acupuncture comprehensive therapy had some advantages over only Western medicine on serum alkaline phosphatase (MD ¼ À7.8, 95% CI ¼ À14.17-À0.84, P ¼ 0:03, I 2 ¼ 24%) (Fig. 12 ).
Two RCTs reported the level of serum alkaline phosphatase intervened by electroacupuncture. The merged data seemed to show that electroacupuncture comprehensive therapy was more effective than only Western medicine on serum alkaline phosphatase (MD ¼ À3.63, 95% CI ¼ À6.60-À0.66, P ¼ 0:02, I 2 ¼ 0%) (Fig. 12) .
The Level of E 2
Three RCTs reported the level of E 2 intervened by warming acupuncture. The merged data analysis seemed to show that warming acupuncture comprehensive therapy was more effective in increasing the level of E 2 than only western medicine (SMD ¼ 0.56, 95% CI ¼ 0.26-0.85, P ¼ 0:0002, I 2 ¼ 0%). Subgroup analysis of two articles seemed to show that warming acupuncture has a significant treatment effect in improving the level of E 2 compared with only western medicine (SMD ¼ 0.65, 95% CI ¼ 0.32-0.98, P ¼ 0:0001, I 2 ¼ 0%) (Fig. 13 ).
Two RCTs reported the level of E 2 intervened by electroacupuncture. The merged data seemed to show that there was no significant difference between electroacupuncture comprehensive therapy and only Western medicine on level of E 2 (SMD ¼ 0.47, 95% CI ¼ À0.34-1.27, P ¼ 0:25, I 2 ¼ 87%). The appearance of high heterogeneity may result from the different durations of treatment (Fig. 13 ).
Two RCTs reported the level of E 2 intervened by needling. The merged data seemed to show that there was no significant difference between needling and only Western medicine on levels of E 2 (SMD ¼ À0.60, 95% CI ¼ À2.21-1.02, P ¼ 0:47, I 2 ¼ 96%). The appearance of high heterogeneity may result from the different durations of treatment (Fig. 13) . 
Publication Bias
Publication bias was reported via funnel plot (Fig. 14) , where the asymmetry of the funnel plots may have arisen through heterogeneity. The funnel plot was symmetric: six articles were on the right side of the line and six on the left. 
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Acupuncture Point
The selection of acupoints was chosen mainly based on the basis of symptoms and syndrome differentiation of Traditional Chinese medicine (TCM). After analysis of points adopted in these trials, we found that Shenshu (BL23), Pishu (BL20) and Zusanli (ST36) were the three points most commonly used (Fig. 15 ).
Discussion
The object of this systematic review was to evaluate the effectiveness of acupuncture in treating osteoporosis. We searched for recent systematic reviews of osteoporosis intervened by acupuncture in English databases, but we did not retrieve any results. The quality of systematic review of osteoporosis intervened by acupuncture in Chinese databases was relatively low and the systematic review was not comprehensive. Meanwhile, the evidence that acupuncture can have beneficial effects for osteoporosis is moderately convincing in animals, while there is not convincing evidence in humans as of yet. Hence, we made a more comprehensive search in English and Chinese databases. Finally, 35 RCTs and 3014 osteoporosis patients were included in this study. The results of this systematic review suggest that acupuncture therapy may offer some benefits to osteoporosis patients. Warm acupuncture, electroacupuncture and needling may have better clinical therapeutic effects than only Western medicine (Liu et al., 2016b; Chen et al., 2017; Wei et al., 2017) . Warm acupuncture could increase the bone mineral density of lumar and femur, the level of serum calcium and E 2 , relieve pain, decrease the level of serum alkaline phosphatase as compared with the application of only Western medicine. Electroacupuncture could relieve pain, increase the level of serum calcium and decrease the level of serum alkaline phosphatase compared with only Western medicine (Liu et al., 2017; Seo et al., 2017) . Needling could relieve pain compared with only Western medicine. The treatment of acupuncture could increase BMD, the level of serum calcium and 
ACUPUNCTURE FOR OSTEOPOROSIS 19
E 2 , which can reduce the bone loss in osteoporosis patients (Yan et al., 2017) . Meanwhile, the level of BMD can reflect the risk of fracture in osteoporosis patients (Silva et al., 2017) , therefore, the traditional acupuncture therapy can reduce the risk of fracture and improve the quality life of osteoporosis. These may be the important mechanisms that acupuncture uses to be an effective treatment for osteoporosis patients.
The meta-analysis showed that three different methods of acupuncture could relieve the pain of osteoporosis patients. This result was accord with the theory of acupuncture as an analgesic therapy and consistent with the fact that acupuncture is commonly used for the treatment of pain in clinical practices (Madsen and Gøtzsche, 2009; Kim et al., 2017) . This result showed that acupuncture could achieve the significant efficacy of modulating pain in osteoporosis patients.
The pooled analysis demonstrated that warm acupuncture was more effective than electroacupuncture and needling compared with only Western medicine in treating osteoporosis patients. In TCM, osteoporosis belongs to the category of "bone flaccidity" based on the clinical manifestations and signs, and the kidney is in charge of the bone, and thus the root pathogenic cause of osteoporosis is deficiency of the kidney. Hence, osteoporosis is considered to be a deficiency syndrome, and its main manifestation is a rapid lowering of the bone mass. Warm acupuncture is a method that combines acupuncture with moxibustion, and one of the benefits of this method is that heat can be transmitted by the needling, making the transmission of heat easier. Moreover, warm acupuncture can promote chi and activate blood circulation in specified acupoints in the kidney meridian (Yao et al., 2016) . Hence, warm acupuncture is a better warm reinforce therapy for osteoporosis patients and that may be the main mechanism of warm acupuncture more effective than other methods of acupuncture for osteoporosis patients.
Electroacupuncture is a technique of acupuncture based on a traditional acupuncture method combined with modern electrotherapy. The electrical impulses of this therapy could strengthen the stimulation by the needling at specified acupoints. The evidence that electroacupuncture could have beneficial effects for osteoporosis patients is moderately convincing in animals (Mak, 2015) , and animal experiments show that EA could increase BMD in rats after 12 and 24 weeks . However, EA does not have the effect of warm reinforce and there may be some differences of cycle of bone metabolism in humans and animals in 12 and 24 weeks. Hence, we conclude that EA has no effect on bone mineral density in osteoporosis patients compared with the intervention of 12 and 24 weeks of animals, and we need a further study with a longer intervention time to confirm whether EA has an effect on bone mineral density for osteoporosis patients. However, with sustained electrical stimulation, EA can relieve pain, increase the level of serum calcium and decrease the level of serum alkaline phosphatase. This may be the main mechanism by which EA is effective to osteoporosis patients. There is a need for more high-quality trials with large sample sizes to investigate EA.
Needling could relieve pain for osteoporosis patients after treatment. Needling is a traditional acupuncture method, and the intervention of needling varies in terms of the degree of technique of operators. The mode of needling is single and needling does not provide a more sustained and power stimulation. Hence, we can make a conclusion that needling may have a limited curative effect on osteoporosis patients during the duration of treatment in 12 and 24 weeks.
From this systematic review, the acupoints used in these 35 RCTs were different, but there were 10 points that were most commonly used. According to the principle of the selection of acupoint stated in TCM, these used acupoints mainly belong to the three meridians of liver, spleen and kidney. According to the theory of TCM, osteoporosis is closely associated with the liver, spleen and kidney, and the principle of treatment for osteoporosis is to soothe the liver, tonify the spleen and reinforce the kidney. Ganshu (BL18, Pishu (BL20) and Shenshu (BL23) are the Back-Shu acupoints of the liver, spleen and kidney. The three acupoints can activate original qi of the liver, spleen and kidney. Taixi (KI3) is the Yuan-Source acupoint of the Kidney Meridian and could nourish kidney yin and warm kidney yang. The combination of Shenshu (BL23) and Taixi (KI3) could supplement the kidney essence. Zusanli (ST36) could regulate the spleen and stomach, nourishing qi and supplementing blood. The combination of Pishu (BL20) and Zusanli (ST36) could supplement the congenital kidney qi by tonifying qi and reinforcing blood. Yanglingquan (GB34) could benefit the sinews. Sanyinjiao (SP6) could regulate the functions of the liver, spleen and kidney because it is a crossing acupoint of the meridians of the three organs. Dazhu (BL11) could strengthen the sinews and bones and pass the channels and collaterals. Mingmen (DU4) could tonify qi and supplement blood. Guanyuan (BL26) could nourish kidney yin and warm kidney yang. Hence, the above 10 acupoints could soothe the liver, tonify the spleen and reinforce the kidney, thus benefiting osteoporosis patients.
This systematic review is among the first dedicated reviews to synthesize the existing evidence on acupuncture as a clinical treatment for osteoporosis patients. The results of this systematic review show that acupuncture may offer some benefits to osteoporosis patients. However, this review has several limitations: Firstly, we only searched Chinese and English database, which may cause a potential of publication bias. Secondly, the acupoints and durations of treatment in the included studies were heterogeneous, which may have affected the outcomes. Thirdly, the diagnostic criterion of the articles was not the same. Some articles used the diagnostic criterion of WHO, and some articles used Chinese diagnostic criterion. Fourthly, in other studies, the most notable finding was that nearly all Chinese studies reported positive results in the acupuncture research (Liu et al., 2016a) , and all the studies that were included in this meta-analysis were Chinese trials. That may lead to positive results in the meta-analysis. These limitations could lead to highly heterogeneous results which prevent us from making a definitive conclusion.
Conclusion
Acupuncture appeared to offer some more benefits to osteoporosis patients than the application of only Western medicine. Warm acupuncture seemed to be more effective than electroacupuncture and needling for osteoporosis patients. However, more and better clinical trials need to be conducted to draw a definitive conclusion.
